The surface and transport properties of meconium and reconstituted meconium solutions.
Passage of meconium in utero and subsequent pulmonary aspiration of meconium admixed with amniotic fluid is a major cause of neonatal respiratory distress. Airway clearance is the first defense of the lung, and clearance is dependent on the bulk physical (rheologic) as well as the surface properties of airway material. We therefore evaluated the surface adhesive properties and the transport properties of freshly passed meconium and of two dilutions of reconstituted, blended, meconium as used to mimic the effect of meconium passage into the amniotic fluid in animal models of meconium aspiration syndrome. Reconstituted and fresh meconium had similar physical and transport properties, including an extremely high interfacial (adhesion) tension and very poor transportability by either airflow or cilia. The similarities between the freshly passed and reconstituted meconium suggest that the latter is an adequate substitute for use in animal models of meconium aspiration syndrome. The high adhesiveness of meconium suggests a potential role for surfactant administration as an adhesive to improve airway clearance after meconium aspiration.